The regulation of membrane fusion during sexual development in Dictyostelium discoideum.
During the first 24 h of sexual development in Dictyostelium discoideum, three sequential events of membrane fusion occur: gamete fusion, pronuclear fusion, and phagocytosis. The early events of sexual development are regulated by a diverse group of endogenous molecules: (i) a volatile sexual pheromone, (ii) a protein cell fusion inducing factor (CFIF), (iii) a low molecular weight autoinhibitor, (iv) and cyclic AMP. CFIC enhances cell fusion while the autoinhibitor and cyclic AMP both inhibit the event. Both extracellular and intracellular calcium ions are essential for cell and pronuclear fusion. Pharmacological analyses show that the intracellular functions of the divalent cation in these processes are mediated by calmodulin. The autoinhibitor appears to function by inhibiting calmodulin activity. Glucose, mannose, and N-acetylglucosamine containing glycoproteins have been shown to function in both cell fusion and phagocytosis. The interplay between all of these diverse molecules is examined and a review of all of the recent literature is presented.